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V £ ft £ -t 5 f - * > ftfe £ , 

(b) Tta-fes (i) -?%£iizm&&mT$ kil^ 

(R2 N) k MXj-k - (I) 

u j ^a^jRis^Moas-efe 19 % k \t 1 - j <vm 

y/u**fctt, ML RX* !/>% OElt«J:V^*^ 

T^Tt><fc<, k*2K±<0»^lcttJl4*a*JB^lC 
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s^$c 1-20 y>{taMfc***, 

-Y^***T36*fctt4r>f j-k#2« 
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(C-3) g^&JRTS Kfls£* (B) tRfSLXJ**** 
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£>#£Tli, ^:7^y£fi^£fcf*^fi^£tf3r £ 

[BHamHftttn] 
[0001] 

^^w^y (#) a£fl#*bftSJ:9ftffttft* 
[0 0 0 2] 

a-irvyj >ftl^»4iWi/7^ va&#£ 
[0003J Kv^gtt-eti/7^yi^#t: 

RiS**" 5 ^ £ <0t?* 5«at Lt^a y ir Vft £<Dp< 
^W^) £a»&ft5f-~^7~ffitt»asfc6ft-c 
[0 0 0 4] S6iCfti50fU^U7^i/l;-&ffltt«i 
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LTfc£;itf1£8fI¥8-2 4 5 7 1 3*4&*ia», 

[0 0 0 5] Sfc, Organometallics 1996,15,562-569 
i-f2, [Mes2B N C H2C H2N BMes2]" 2 T^ $4x5 
fx («y^TS K) Effi'T'«r4rr«l»Rft4tt0!>«r« 

[0 0 0 6] t^^r^\y>m^»^if(0^y^\yy 

±fEcDj:5ft^^vr ^ Kfc£*4£N&a»&MT$ K 

ftv\ £0>fc», Kl^fi^Stt4:Hft5r£ft< % 

5£5ft> s#^j»t^: Kfk^***tf«uiE<oafcfi3ftsa 

[0 0 0 7] 

5>*#l£<j*»ttKtf#tfc*U7-f > (#) S£#aq# 
bix5 J: 5 it^7^ ^afflflkKftttOT S r £ * a 
W£ LtV£ 0 

[0008] ^oj:5ftA4fftttsrott 
l^fc* U7 -r voa^ffi«r»tt-f5 w £ * S W 

[0 0 0 9] 

fc+«f-*^»«C«»t, (B) TB-tt* (I) 
(R2 N) k MXj-k - (I) 

j tta^AJRW^M^fli*^*) V) , k « 1 - j COS 

y^a*fctt, n* % st»*jj:tf-{r>r#^ 
s^-r 6 2 RtfavMcitJB lt 2 <B«>a*®^*jis 

^ n ^*, «*B^»i-^2 0o«fb(c*a, ASK 

j®^-^ 1-20 o/nb yvfldUtojcsnas, ^m^^s, 

(c) (c-i) *«t^«ft:^fe, (c-2) ^r«r/u^^^ix 
*s«tv(c-3) a»AHT5 Kft:^* 
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[0 0 10] ± 
[0 0 l l J 

[0 0 12] 4*5, #9!*|B»C*5^T Tfi^j i^5» 

[0013] *«Wfcff5^-u7-r^a^ffltt«tt, 

(a) *9^kw^v % s*i£&a& 

k+Z?*>tem&#k, (B) g#&JRrs Kfc£* 
t, (C) (C-l) *T«&jB<fc#fes (C-2) fftiTA'S- 

[0 0 14] *ifl^tU7^yI^fflttI» 

kTz**>mmf£$ 

#*9]Tffll*&;K5 (A) -r^*v">A, ^9>iSiXf 

[0 0 15] roj:54 (A) *9>mmtfo\± % TIE 

[00 16] (A) ^*y*«rtdOBISICfflV^?>ti5 

T i (OR) g X4-n 

U nl20^n^4Tfc£) 

5 9>it&Vok LT\ ftfrWJdtt, TiCl 
4 , T i B r4 , T i 14 iiifOT h7^o^Vftf^ 
> ; T i (OCH3) C 1 3 , T i (OC2H5) C 

13 % T i (0-n-C4H9) C 13 , T i (OC2H5) 
Br3 , T i (0-iso-C4H9) B r3 %Z<Dh V 
Y y for /l< =t ; T i (OCB) 2 C 1 2 , 

T i (OC2H5) 2C 1 2 , T i (0-n-C4H9) 2C 1 
2 % T i (OC2H5) 2B r2 i^^Aa^yjC^T 
/^^i/Wy;Ti (OCM) 3CU Ti (OC2 



H5) 3C 1, T i (0-n-C4H9) 3C I , T i (OC2 
H5) 3B r tek'<D=e;^v7l/{kh !J7y^^yf^ 
V ; T i (OCH3) 4, Ti (OC2H5) 4, Ti 
(0-n-C4H9) 4, Ti (0-iso-C4H9) 4, Ti 
4 tek'Oy" h 77/1* 

[0017] rne>o*"c«^oy^wf-^^k^* 

[0018] (a) oWBfcfflv^bfts 

[0019] r r TitTctt^-r^-r^i/^Afb^ 

[0 0 2 0] a5ctt*WL?Sv^^^!?Affc;^ftC0A 
^*y*^y*i/V^t£k'<D7^^*is^7^i/V 
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[0 0 2 1] ZhbXjc&&tiLb\i^4r*is*J*{t& 

*7VK 7^7t Kft^SttftftX-ntttt 

[0 0 2 3] *fc, ^^*^!>A^*l4±E^il5Ett 

f&v&mt tomtit®, fflk&toiatcttfctD&mit&to 

[0 0 2 4] (A) 0MUcJfll^b*LS 

^VttftSd (A) *fcj8VvC* /NB^t7^ 

[0 0 2 5] ±»Lfc^*$/£J^fc£«©if^ti: % S 
5ctt«r*LftV^^*S/r>Aft-fr|h4S»tu<, Any 

ffc^*5/* U\, 
[0 0 2 6] (A) OiBSifcESL-CI*, 

iDftfcttfcli, ^n/V-- 

^ 3 ->^ft if 1-18 ^)7/VrJ-;Ug ; 

M]^dp^^/-/^ Fy^ppz^y^ y ^ 



)\s7x.J—)V^ $*JV73l;— ;U y ~f7 /Uft ^(Dig; 

yy^/WrK;^ Tirh^^yy, <<>*/y=.S> % 
W*y >t* 2<D&im*gL# 3-15^hyI;T 
irsr/u^t h\ ^pt'tyr^rt h\ *9^r^ 
rt h\ ^yXryVrt: K, h/PT/^fc h\ hr 
fc K*^0&3fI^Hfc$S 2-15 ^)7^ft Kg ; 
*S***/K ifSSM^/K BMfcnfvK ft8S^~/K ft 

BE*3vK ?^pa#»x^ ***y/HMfvK 
*&«MfvK Sftf»xf/u, $Sf8/pf/K 
*$/a% ^!>fi7xx/K SMi^ys;^ h/w 

/K ^h^r^Sfgxf/K v-^fD7^hy, 6- 

^ p y f>\ ^yyy ;\,# p y h% d y K> 

4 ; y^v^o:--7vK ai^yum— x/l^, >T y^n If 

fftBffr^&tf 2 — 20 r/l^® ; S^N, N-^ ^ ^yl^ 

^7^y x v'^^r^v, ^^/>r^v N hy>^- 
^ h y ^^yi^r h y -j^jvt * h y 

i/y^7;y*^r^; vS; r-t hy/K 
^M/k hy^hy/^if(7)-hy/>S;«i7k»K, 

A ; tfo y V ; bfn y ^> . ^ > ^ . ^y y 

f^tfyv 5 ^ ^^t°y^>, yptvuey^y, ^ 
^fvi/tfy ^^/py^/uhf y hyy^/ut° 

j y * j y vsfc ^^axm^^^tt ;fhnKn 

V, ^V/77^ ^7>, 7$7>, fF7t KP 
[0 0 2 7] *fc#«JH:c;*7vVi LT*!, TIE-JK^ 
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R 3 *- c - COOR 32 



R 33 
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/ \ 

**S*r*U R 32 , R 35 , R 36 tt, WI 
«H)Ktt#»oKft**Sfr*L, F 33 , R 34 te* 

it^mm-ehs, t^R 33 tR 34 ^f^l:v^(c:ii^$tLr 
tmmztix^zm&nm&mte, n, o, s4^n 

W-^4:** % - fctitt, C-O-C, COOR, coo 
H, OH N S03H, -C-N-C-, NH 2 &ifC0S 

[0 0 3 0] :«0J:5^»;^ylx7T^^ Lt 

/U, /f^ayS^xf/K hva^K^^^yUfcif 
OffiKfllTKy^/^VHi^^/u ; 1,2-: l/?v^*ri-y 

-TV^/K rf7t KP7^/Ui> J xf;v % -fi/y? 
/U^/^^/K 7*A'ft$^fvK 

^/K ^7* y )s*J%fri£vm 9 J-f+fr > h V * ]) y h 

y #/W-ff V^o: ^x/V ; 3, 4-7 7 Vv^/Vtf^Tfe <b*60 

[003 1] *tz0rffi*/i'tf^M^x'r/)s<Di&<Dmb L 
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[0 0 3 2] **H"Ctt, * 6 fcL"C\ T 
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ft^tt, TS-»a (in) -c*$ixS3«y3i— r/Wk 

[0 0 3 3] 

RPn-S i- (OR <*) 4-n ■•• (II-l) 

ntttl, 2*fcl*3"Cfc0, n#l R 
P Ht2»*fctt3«^>«fk*illJ;tr«L, n#2*fcrtt 
3 0>££\ RP t fc loH2«*fctt3jRO« 

(ii-i) -c^stia^si^fticft^r, 2ig 

fctt3«T*>5«ft**S^*ff?>ix-5 0 
[0 0 3 4] rfte>tf>5*>> v^^ h^r^^yf, 
TE-»5t (II-2) h^ri/^7^5g^ 
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/W) h^r'>C/7>, 5^ (3-^^/U^^n-<v^/U) 
^> h*v->7^ y-t-r;/^> h^r^^7Wj:if 

[0037] #m<r>cm<t&tok urit Tie-®^ 
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(1 1-3) TS£HS*f&^*ft£fe£fflt^ri:fc-e 
Rn-S i- (OR') 4-n - (II-3) 

/^yfyMt^ttgit*!? . 0<n<4-Cfe 
5o ) 

iOi54-«* (II-3) -c^SJxswai^Xfl:^* 

[0 0 3 8] *e>cirB-*W; (11-3) t^fts*® 
f A' h y ^ h ^r->">7 >s v -r $ y tf/u h y oi h 

R22 R»+1 . . . 

I I 

R ai_ C _ o _ c - . . . - 
I I 

R 23 R 1 ... 

[0 0 4 2] iW, nli2gnSl0OifCfc9 < R 
1 -R 26 itmm. Sills An^v, a*, 

y>, *5'*fcJ:U { '5r'nR*>P>»W$jt5'>4< fcfcl 

SLOiR 1 ~R 2n li#|S!LT^V1?Vf|«*©Sa&}g 

ixx^xt^\ 

[0 0 4 3] JiiBCO <t 0f£fs])x.-y-Mt^mt LT 

tt, l.s-^-^Hia^lXffiv^ti, wc, 2,2- 

A*-2--f y^Vf-A^l, 3-5?> h^v^n 2, 2-v*i/ 
^ n^#->/P-i,3-t?p< h^r-^T'n/^y, 2,2-fc** (-> 
? n^^u^AO -^3-.^ hdf->^B^i/ % 9,9- 

[0044] ztib<?>mzi>s *, r-^^, #5^- 
[0 04 5] *fc±ie<o<fc5&^WbS'^ 

siSfttt^a* (d) «:jbv\ aflcawaof-^ y 

MttA^ (A) ^l3S!1-5r<i:trt5 0 
[0 0 4 6] f^vttJfeaa (A) I4, ±EUfcJ:$* 

#tr#s. &»±Eejft&fi, fct*tf^-f*. yv, 

[0 0 4 7] w*v5>^^V««E^ (A) OAKcMftS! 



*->->7>> ^n/uhyoi h*->'>7> y *r4f&x.?- 

[0039] *tsiriE-aa:ic (ii-3) x-^ztiz^m* 
-tmt-svm*. ^fs-«s: (ii-D x-7f;£tizGm'r'( 

[0 0 4 0] Syx-f/Ht^tLtu, AcixitfT 
£-«5t (in) TttZtiZit&ltt&mfzzk&X'Z 

[0 04 1 J 
[fL3] 



R 2o R2 « 

I I 

C - 0 - C - R 26 

I I .» (Ill) 

R» R 2S 

m-r&wsitm&to (a) ^s^te-c^ s^t*^ 

(1) -r^S^-MfrMb, «*#4#*5«fcU^bfc§ii& 

(2) ^^S'!?Afl:**t«^4*d»645l|«:t:* 

(3) ««fi#i:*ai-r^^!>Afls^*t©ttj|li|Wi, 

(4) -v^^-Mfc^ J; oTIS 

(6) «tt*t»o^r«^^i'^Afl:^*tyNByv$# 

(7) IWtWIOWlT^J/JAft^t^By^t 



(7) 



r <ot zm+m^ft* i in raffle 5 0 

(10) 7/^ * v^*^ ^ > * -Mb^fe** £ «iH* 

(13) (l2)T»e>tvfcSJS^fetc, f-#:/fc£*ft3 
e> {-SIS S -frS^ifc, 

(14) (ll)*fc«(12)-C#P>H5Sl£^»i^ *^F#t 
«fc Tf* * >><k&® ft $ h MEJ© £ * -5 # ft, 

(15) ^^v'^^b^<lr»*L<^mi = -*#^^> ^ 

Afk-&»©*ft, *fctt^^*->i>A{b^*i:«*ft4 

f-#>{b-&**r»»t-SISft^-CfcJ:v\ ££ N ft 

(16) ^^*S/jrAfb**ft»#Lfcll, T9>ik&®t 
• S««Plc«^«4«:^ % l^lMHftJflv*S£ 

(17) ±SB(11)~(16) rftfcftSffc^ttft^n^ifctt 

(20) Mt&m i7/V3^f^yi ft/># < 
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(21) S5Ete*# u 4 v ^ttttttUS^ ^ •? Afb^ft £ 

(r^-*J0 W&fcftffWS-fr, fcvvr, ®* 
*4#*J <t tf^ * ^fc«* ft S« * * S *ft, 

[0 0 4 8] ^*V«JBS» (A) ftH«-r5R»ifflV> 

fc^# % Ac t MY&m l 

ttO. 1 -1 0*/KO*"CflIl^btt, 

0. 0 1-1 00 0-=e/K *f*L<«0. 1-2 00^ 

[0 0 4 9] ro^piciLT^bti^^^ytt^^ 
(A) tt, ^*S/*A N ^oyy^M^ 
tU i5*te«CT«*«##ft*#UTV^« tt r©^ 
*^tt«Wc# (A) fctivvT, ^oyy/f^y (®^p 

Jt) »*L<li»4-100Tfc?l, 

iftmm+m^fc/^fy (*/nt) ku&o. 01-10 

0, #*L<|*jfiO. 2^10-CkD, -7^!>V 
flfc-Wt) 1*1-100, #*L<tt»2-5 

[0 0 5 0] (A) *SH#tt-C*>5 

«-t^Jt*BH«*«ll Orr? /gJH±, #*L<14ft3 
0-1 000m 2 /g, <t!9»*U<tt»5 0-8 0 0 
m 2 /g"C*>5 0 -t LT, ZV>**>>timat& (A) 

[0 0 5 1] ^SW-CfflV^feiia^^^ttllEfilc^ (A) 

tt, W«r/u ^^Afk^i^a^ toilets vvt, 
^^u^fi^fg{47)5 2 o o g-^y-v— y^e/wT 

i X^lxa t m, L<tt5 0 0 g-^y -r— 
[0 0 5 2] (B) S^JgT ^ Kft*4fc 

*»W"Cfflv^6*t5 (b> m&&mr * h'it&mz, t 
B-*a; (i) -c«s*t5»»AjHr5 Kft^*-c*> 

[0 0 5 3] (R2 N) k MXj-k - ( I ) 

Mli, ^^3-6]^(7)S^jaiS^ft^U> 

[0 0 5 4] j ttB»^JRIR^M(?!)ffiftft«-t 0 k It 1 

^ N y^, «sn^<ti/ 

Sft^"t*o 

[0 0 5 5] j^fbTK^S^: LT*#Wfctt, t<^/K ^ 
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f-fr % n-^pf/K ^y^pfcVK n-^/K <i 
/K sec-^ffr, tert-T/^K ^VfvK ^3rvvK 

^©&*]R^Hfc&5 6 - 2 o cor y -/US ; ZtL 
b<OTV -A'mtCtilK0&im*&# 1-20 ©TVl^/U 

^p^y^yl/ % i/^a^^fi/y^ ,/ /l/#yV— /K 

isfv^tt^frteFoTfrtr^-frm ; ^yy^ 7 3i 
—yi^fvK ^-/ut"* \s;uf£t*<OT V —frTfr^fr 

[0056] ^nywb&ffcTkSfgt LTtt. ffiflB^fk 
/^&<!: LTJMfrWfctt, y<^yi^>y/K v^fvi^y 

/K h y ^ fvi^> y ;k p^t^> y /k v^fvi-> y 
/k h y^^/U'>y/K . h y 7xn;w>y /u&^w 

[oo5 7j mm, mm, y> % mn&zvvrjmfrb 
atfn«^4< 1 1 1 m<D7tmz#'tzm&g : b lt 
it, «rE^{k**3Eu: % -cooch3 , -n (c 

H3 ) C (O) CH3 , -OC (O) CH 3 , -CN, 

-N (C 2 H5 ) 2 „ -N (CH 3) S (02 ) C 

H3 , -P (C 6 H5 ) 2 *if#m*Ltzm&*1fbtl 

[0058] m-<nmmm*K&&irzR'V7F£tizm 

<fcl\, k#2.£U:0#S\ *ft5«3WSt-fK»*-j-«R 

[oo5 9] xtt, wfisWL*. ftxsx? 

U j-k#2H±©f^l:ii, S^fcHPJ 
[0 0 6 0] /Ma^W-fiLTtt, 7y3H, £31, £ 

7K^S<tbT^, rfr^frm, ^^arM^i, r/u 

^*'WK & 9 7 fry J —fry h* 7* is fr y =i 
vyu&^T/i^yug ; ->^n^yf/K 5/^ n 
yK jfri&frs*^ Tp-w^frtzWi/t urfr^fr 

S; t*~/K T'n^^/ix, ^^n^^r-fer:y^f05r/l/ 
^-/vg ; ^<^i//K yl^^/K y *.=.;\,zfn t° 

frt£k'<DT V-frTfr*frm ; 7^-/K hy/K v** 
f/P7x^;K Ky y^yu^-zK scf-fr?*^^ 
f/i^^/K t'^ai^yK i~7ffr, y<?vW-7 
9vK TVhyyK 7xtV h y/i'fcifor V-fr&& 
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[0061] mmm*&# 1 - 2 0 <*>^p yyftsfc* 

7=.;*i/y i/**?-fry^;*i/, t7hmfor 

if^r v-frTfr***/Wz}*ftmi btiz* 

[0 0 6 2] LTMU mrfSK^^TS^ 

K h y ^ ^V^y>7^-^— K 

yu^yu^^-^— K ^y^yu^yu^^^— p-h/^ 
V^yU7^^-h, h]) /^fr^<>if>^fry^^- 
K h y y^fr^y-tfisx/uy*^— p-^nyu 
^^if^^yv^^-^- ^^^yyp^n^^if ^*yp 
7^-^— h*if(7)^yU7^^— hS ; *?-frXfry 4 * 
— V, y^—frxjuy^ji—h^ *<\/i/)V?sfr7 4 
Y s p- Yfr^s^fry 4 Y s h y t^fr^lsi? >x 
fr7 4*— K ^^^^yu^n^^ifv^yu^^^- h 

[0063] ^>r*£*rsi lti*, p«^/^>y/K ^ 
^-/^^ y /w*ff o^ey MfbKKBtt^ y ; V* f-fr 

^ ; h y yif*yvv-y;v, hV^frfyfr, h y ^p t° 
fri/Vfry h y v/^p-^^-^/Ui/yyu, h y 7 3 i^iyuv' 
yyK i?*7-fry^~fri/}) fry f?friSy3L~fri/)) 
fry hyhyy^>yyK h V T^^fri/V frftk'V h ]) 
&tikfrmWt&i' Vfr; hV * *f-fri/ y fr^—'rfrte k*(D 
fcikfr%S&i/))fr<Dis})fr*—' rfr ; h y *7-fri/\) 
fr/ ?frt& h'otrj mE&Tfr*frm ; h y ^ ?friy y 

/U7 ^ ~frt* rnm&r y -yus?i t^mfbti 

[0 0 6 4] rtte>0 5^. ^P^BfJfcl^A'7 

(i) -c*$4x5a»AKr^ K{fc^4fc<Z)**«ift«*r 

^frT% K) f^^ny h\ tT^ (i?3L?-frT 
* K) ^^9^P!i K, t*^ (^ypt^/PT^ 
K) ^-|)A^py ^y^pfcf/l/TS Kf*^ 

^^M^py K v tr^ (^yyp^ur^; K) ^ 
^i)^pyK, hy^ (^y^p \?frrx K) 

f^^^PliK, f F7^r^ y^P VfrT ^ 

K) ^^-^ix, v-f^frT %. h y^p y 

K„ tr^ (i?7?frT$ K) f^^!)A^^n!j h\ h 
y^ {i/z/^frT* K) f^^A^ny fF7^ 

^ (v?^/ur? K) ^^-^a, tr^ ifMyttfr 

K) f^^oy h\ t*^ (^^rv-yUT^ 
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^^^] r^^nn^^y-F^ tf^ (M (n- 

ry^jA] ^ p p K-r # # w- h 4 
if(or-^^tt; hy (n-^^/u) ry^^A^ 

(in), t** oy (n-^^/p) ry^-)A) t** 
(iWtet^&mXy^T-X^tD&tet'tmfbH 

So 

[0160] */^7yfb^ii LtAffrttfctt, fct 

*.tf4-*/u/<y*-aK9V (14) , l f 3-5?#/wV-*-# 
7V (13) , 6,9-^*;^<f*^7y (14) , K-x 
77v>-r K5^f K-l-7x^/H,3-^;M;«7y, 

V, ^yf^^^ K?>f K-l f 3-^^^/u-l,3-^*/^< 
/t#7y, 7, 8-^*/U/^»? /^^ V (13) , 2, 

7-i;^;u/^yf^^7y (13), V^y**'^ b'y 
J b'-7 t 8-is*^/U-7,8-i/%/W<$y^%#yy > 
Xr/W K7>T K-ll->^-2,7-^^/^<^>--r7^^7 

v, hy (n-y^) rv^e^^^i-^/w^^^^— 

b ] J (n-y*^/U) ry^^!)Al-^;W^y7^^ 
i^-hs hy (n-r/fvu) r^^^Al-^/U^KT^ 

ixy (n-^f/^) rv^^^-M-hy 
-yy/H^;^/fy-F, hy (n-^/u) ry 
^n^AT'p^-i-^/WN'K^/fy-h, hy (n-^ 
^) ry^-»A6-*;w^/fi/-}. (14) , h 
y (n-zf^jv) 7y^^r)A6-^/y^^i/-h (1 
2) % bv (n-y^su) ry^-j^/M^yf^ 

^U-N (13) , hy (n-y^U) r>^^r>A7,8- 
^^/W<r^y^^U-h (12) s bV (n-^^/W) 

ry ; e-'7A2 ) 9-^;^'7V7*^u- h (12) % 

hy (n-y^yv) rv^e^^AKx^^-r K-8- 
>f=-yw7,9-^^yu^r>v^^l^- hy ( n -y^ 
/>) ry^^A^yf^/^ K7>T K-S-^f-yw-7, 9- 
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"rjjtfu— h, hy (n-^f/u) ry^^^^f^ 
w K^-r K-8-r y /u-7, 9-^*/w< # vf*# # 

h, hy (n-^/U) r^-^^Vy^W 
K-9- h y ^ ^/P^> y A"< r> 4< 

h, hy (n-^/w) ry^^^f^K^ 
K-4, ^.-7-^7 # h ft ~ 
^-vco^S; hy (n-y^/w) ry^^At^ 
>f Yy4 K-i l 3-sJ*A^V*-#i'— h) 3/Vwh»jg 

(III), hy (n-^fVU) T^-^Atf* (^Vf** 
^-Y K-T.S-^^A^y^^^- h) ftgfc& 

(III), hy (n-^fvl/) T^-^t*;* (<?>f$ 

h»*6 (Ill), bV (n-^/U) Ty*5?AW (r? 

Vxtf'M' YyJ twvti/fijrtxs— h) 

= **VHMi[ (HI), hy (n-^^/W) r^-^t* 
* (^v^/N^r K5-f hM.s-^/w^^tfztfu 
-h) fltttt (in), hy (n-^yw) ry^^t- 

-M (in), hy (n-^^/w) ry^^f 

7**#i»-b) mmm. din, hy (n-y^/u) 

^^yf^^u-h) ^dam (hi), hy (n-^ 
?vu) 7y^^t^ (Mi^p^^^/^K?^ 
R8-^;w^yf^^i/-h) ="</vh8£fi (II 

i), hy^ thy (n-zfT-su) ry^^) 

yf^/W F7-f H-i;/M!)y7*^y-F) *n 

^s&fi (in), t*x [hy (n-^^/w) 7y^^) 

h) ^^>ittt (iv), tr* [hy (n-y^/w) r> 
^-^] (^yr^N K^-r k-7-*/w^^> 

ytjjTfsU-h) 3^h»JS (III), fc'* [hy (n-y 

fvv) ry^^) tr* (!?yf^^ K-7- 

^/W^y^^^^) -y^/UHMft (IV) &¥<D& 

m**#?>T x&mfbtiZo 

[0 16 1] ±|E^ct5*(C-3) 4 *>mt£ 

^*>*t»a» (a) , »#&»ts Kfl^ft (b) N 

«M) (C-2) %mTfr^~V&**i/ 

^j:r5(c-3) >f *>it<< *>mt&gafrbmti 
n*'>4< kt> (o tttic, 

DT^-rS«t5*«S^fi^ (D) *fflV^rtt> 

[0 16 2] (D) ^fe^jRm* 
*«W-C^B^l£i:TfflVNP>Jx5 (D) Sfcft^ttfflfl: 

0 0 Mm, »4L<l42 0^2 00/im«)iStt4v>l / 



A1203 ,MgO, ZrO, Ti02, B203 , C a 
O, ZnO, BaO, T h 02 ft£\ tOtltZtlbtt 
fr&^te, tzt X.tfS i 02-MgO, Si02-A120 
3, Si 02-T i 02 , Si 02-V205 , S i 02-C 
r203 , Si 02-T i 02-M g Oft if^M^ir 5 £ t 
#-C#£ 0 ZtihO^-CS i 00 *5<£tfA 1 203 fab 

[0 16 3] ftfc\ ±8Ba«MMk«^«/>4oNtfC 

03 , K2C03 , CaC03 , MgC03 , Na2SO 

4 , A I 2(S04) 3 , B a S 04 % KN03 , Mg 
(N03) 2 , A 1 (N03) 3 , Na20, K20, L i 

[0 16 4] i(Dj:3 4: (D) Mtt^tt&^amusj: 

V^bnSfitftt, it$Sgf^5 0-1 0 0 0n?/g, 

SWdSO. 3~2. 5 crrP/gOjfiBB^&Sw i^S 
iUV ttfifrl*, ifcSidiSCTl 00-1 ooot, 
»4 L< tt 1 5 0- 7 0 O'C'Vmf&LXRl^btiZo 

[0 16 5] ^bic:, tort^TO 

(D) fcUTtt, gg^lO-3 00/im^ 

V, ^ntvy, I-^t-^, 4-^ ^-i-x>xW^ir* 
"Cferil**b8 (*) fctttfs.>us/^o^* 

[0 16 6] ^fi^fliftfcjKtt, ± 

E<0J: 5 ft?-* (A) i, S«P^JRr^ Kft 

(B) t, (c-i) ««^JHjh^tt> (c-2) *r«r/u 
^-^^^-^Mt:^fcJ:T^(c-3) 4*>iW*>mt 

^»^featf*i5^ft< 1 1> li^ui (o t, 

BlOSC-CWft^ttS* (D) fc^bfti. 
[0 16 7] a^^BKiii, 8Un«jf 

(1) ^ (A) , (B) #£xn&& (C) trftS^ 

(2) ®fcft<Di&# (a) icfig^ (b) ifcmstzmttit 

»i3«tV*» (C) 

(3) Bftt**>j££ (A) (C) tft»Lfc*i»« 
5>*Jitf*5> (B) 4rffi«^J®^T^0i-5^ffi o 

(4) H«K«)Ad (A) (B) (C) 

(5) (B) (D) lCfi}$L3ttt^^, ^ 
(A) XXXf&ft (C) *rffi*OJHff"CiKlDi-5*te. 



(28) 
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(6) J*# (O (D) fcft»Lfctt|«Wi», &L$t 
(A) }3£tM# (B) «rffitOJBff-C»ftli-5JM&, 

(7) m (B) £fi£# (C) t%&# (D) tfiffLfc 

»«se^*5«tv^ (a) z&nvmft-vmai-zjj 

Jfe. 

(8) (b) t>m&zirLtcm#±\mft (a) 

(9) j&ft (B) i«§»*tifcH#ULfc»*£ (A) 

[0 16 8] ±K, (1) ~(9) 0«-^j£(Cl43^Ttt, & 

gtosc-c, nsfe-fls:*; (n-i) *fc»4 ui-3) xma 
tizfim'rjmit'St®, mm-®*, am -c$$n« 

U i-y AHk^fcw <t 5 *«^Ht4***6ffl L 1 1 «fc 
[0 16 9] ±!E(1) ~(3) *5j:tj:(5) ~(8) 

ttSivovt'b.fcvv rt» (c) *sfi»**vc^5±e 
(3) (4) (6) (7) (9)<o#;tfffii;:*^-a4, 
#3ftTv**vvat» (c) £, tt*<o«ff-r»aiLrt> 
<tv\ r©«^ris» (c) it, pi— rtSiotv^t) 

[0 17 0] ±!E©f&# (A) \Z.f&£ (C) ASS 

»**ifcH*ftfc«E*^. 0L» (a) (B) fc.tr)! 

I&ft (C) tfSffi#£;ft,fc@f*:«#Mc#, (D) £.& 
# (B) fc<fcl/fi)c# (C) ;^*$:h,fcgfl4fettJft£, 
fi£# (D) (A) , .fi!c# (B) *iJ:U<fi!c# (C) 

-g-©BSHa4, &5teJ£C"C, fiWE-«* (Il-D £fc»4 

(n-3) x-m^ti^m^-^mt^, msr-mn ai 

I) T-*$h,-5#y*-' ^Mfc^feOj: 5 
trttffL-Ct>J:v\ 

[0171] ^W^S^-i^ ^ ^©ES-^rfc-ei^ 
[0172] *»wtMi» rasgimh mmm^tt 
^*tf-y, fay, Kf**^, *r 

ifV, ^^v-^n^v^y^i'rojgS^^k^ ; -< 



[0 17 3] ±ffiwi:5^U'7^^S^fflttjac«rfflv> 

(a) 14, i y y h/wa o , ^m^imm 

LXmift 1 0 _8 ~ 1 0 _3 *-/K L < 14 1 0' 7 ~ 1 0 

-^eA'kftSXSItm-vm^btis (B) (4ii^i 
0" 8 ~ 1 0 _2; e/K fat. U< 14 1 0 _7 ~ 1 0" 3 -=&/Ui 
5i5ft*-C^bn5. (B) 14, fcft 

(B) (A) If-f^WLttikXLX) kto** 

it ( (B) / (A) ) iiflfO. 02~100, ff* 

[0 17 4] j£#(C-l) »4, Rfc^(C-l) fc, f&'A (A) 
fcilfljfc^ (B) tro^S^JSiS^ (M) t»*;Hfc 

((C-l) /M] ^5, ilfffO. 01-5000, j!fiL< 
(4 0. 0 5-2 0 0 0£&5<fc5fcS-e/BV>?>;}x5 0 

[0 17 5] fi£^(C-2) 14, j£#(C-2) ffWT/U5-'7 

A^i:, (a) tstxm& (b) foD^a^^m 

1®^ (M) i©*yUJt [(C-2) /M) ^S, ii^l0~5 
000, 94L<IJ2 0~2 00 0t45J:54*?ffl 

[0 17 6] j£#(C-3) »4, fiK^(C-3) fc, fig^ (A) 
#Xxm& (B) <¥<Z>4-M&&R&* (M) irO^/Ht 
[(C-3) /M] ^, atl-10, #$L<l4l~5i 

[0177] tfc, z<n£ot£*U7jym£te!&Zm 
^tzir^y-i ^<0M^-fiSl4, ii^-5 0~2 0 Ot, 
»*L-< 140-1 7 0 c C<O«£ia'C&5c £^ffi^(4, ii 
«S~100kg/c^ , JfJ£L<l4lt!I~5 0 k 

g/cm 2 ro£#T-e;fc*3, fi-g-EJEStt, 0^, 
ass;, ii«5S:©^l*ti.©*i£li*Jv>r<)fT5rt^-c* 

[oi7 8] '&bHz*u7 4^m&#<o£ : f-&a, a 

t L"CI4, ai^uy, ^nt-u-y, i-^>, Kyf 
V, l-^-fcy, 3->^yu-l-y^>, 3-^f-zWi-^y 

^t^yl^-l-— *-fe>, 4,4-v^>^yWl-^#-fe>, 4,4-^ 
^f/V-l-^yfy, V, 3-3if-/Wi 

l-^^x^, l-r-fcry, l-Kx-feV, 1-t- 

= ty4t(0S*IW2-2 0©a-tl/7^ V ; 



(29) 



«fB¥l 0-3 3 0 4 1 6 



#/W*y, f F7^o Kx1r>\ 2-^ ^/Wl, 4,5,8- 
9 J -1, 2, 3, 4, 4a, 5, 8, 8a-;f? * t ^ui~79 ^> 

iJ-v^V, 1,4-^^^^, 1,5,9-9** h!/ * >fc if 
iSH** 4-20 <0ttR# U ai ^ ; y ^ ^ 

[oi7 9] :nb©tu7^yn »»-c*>sim*2 

[0 18 0] 

v^S£*tt4r*ru »ftd*#fi^*^7^y (#) 
[oi8i] «P^I^5tu7>fy^l^Sit K 

^«*jstt-c, »^«»**isv^v7-f > (*) 

*fc»5 rifles* i*o2lK±^tu7-fyt*I 
fciS-CSSo «8W©*tt-C»fe*ufeal-V7-f ^ (#) 
[0 18 2] 

[0 18 3] 4*5, #S«E0!lfc:*3V^ H|5S3ttS 

( [t>] ) i3 5t, f^yynfflSUo 

(Mw/Mn) I*, o-^^p/^^-fef^SrSMEf: 
L"t\ 1 4 0t:C^^Ty/W^>x-i/3 y^nvF 
7yy 4- (GPC) l-cfc^SJ^Lr*^fCo 
[0 18 4] 

v^^5. Igtf^yi94mll:4 00ml GD#7 
*S7 7* = «6AU «»Tta#y^l8. 8m 
1 Sri O^m^TLtzo «T»78L ^fiTflSPlBft 

;i/5n^^n!)Kl7, 5m 1 & 1 BSfflJ^ttTiBTF L 
fc Q -^i&> »rtjaSfe3 5^4 0tli«»Lfc fl SST 

f^V70. 6m 1 £30#>WCifiTU t©*, 8 
Otl:Ml> 8 0 ( C-C2^S#Ufc o EJEW&8 0 

#4. 8ft%. ^*^A#14l«6, tft*#5 
9. 7li%T*>5B#«©f^y«lftS»(A-l) 



[0185] cs^] 1 y V 

hs\'<DXT>\sX&*—h9l'—7\Zi/9v^*V s s4 
0 0ml, &l^l-^3M?V£r 100ml «AU 5Rrt 

-r>r * 0*^*5 jztrFiea; (a) t^^^wyr^ 

KflrfMfc(B-i) 0. l^^p^xfi/ytffAt 
L4*b±ff8kg/cn?-G, 7 0^3 O^MS^ 

siciip*., #e>*vfc#y^-«r, i3otti2^8 

ETfcWHStffc. Cul #2. 8 5(11/ 

g,Mw/Mn*10. 70#5v-ll. 6g#ftfc 

[0186] 
[ft3 3] 



lPr 



C 1 



lPr 
Tl 

H' X C1 
iPr 



(a) 



[0187] 

(A-i) t:fl!V^43&»ofcri:a^ttnaUi:L-C«^SrtTo 

fco [tj] #1. 4 3d 1/g, Mw/Mn 

#2. ig#»e>*tfc. 

[0 18 8] 

[it«E«2] ^ffi0!|i^S^i^v>T, f^yr^ KflS 
£tt(B-l) Srffll>1\ ^*^tt$Jfc»(A-l) %?9>m 
^*g-?0. ^n^e/UfflV\ *3f&2. 5kg/ 

cm 2 -G »AUfciia^»4B*^U-ca-&S:fTofc D 
^OjgH:, [n] #1. 9 7 d 1 /g, Mw/Mn # 
6. 9<£7j<y-7-l 0. 7g*»feilfco 

[0 18 9] 

[^ffi^J2] HJ6«10l[^^loV^, ^9>T^ Vit 
£tt(B-l> left JlT TIES*; (b) T^StlS^WS 
Kffc-fi*(B-2) SrO. l^-f *n*-/Wfl^fcr irEWH* 
|S3«fcLTa£«crfTofc. *<0*S*. [tj ] #2. 7 4 
dl/g, Mw/Mn^ll. 2©*!)t-11. Og 

[0 19 0] 
tft34] 
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He 



He 



He 



CI 



Cb) 



He 

[0191] 

(A-i) £fflvvf, ^*^rs Kfk^ft(B-i) ^ft^-cw 

(b) -?7jk£fr%^?>T* K{fc£ft(B-2) £0. 

/Co [if] #1. 28dl/g,Mw/Mn 

#2. 5g*S#6tLfc 0 
[0 19 2] 

[HJS0J3] Slttm <&»&«3^-C\ **f-frTt\>*/ 



y > ?7us/ y K] ^^!)^^!J k 

([(Me3Si)2N]2ZrC12) £ 2 W ^ o 
tK^ttHWfcLra^Srtrofc.i ^Otem, [77] » 
3. 2 6 d 1 /g, Mw/Mn^ 1 0. l^U^ 

9. o g *#e>ixfco 

[0 19 3] 

[lt««4] *Jfc«jlO«-&fcJ3V>T, DATA'S/ 

U (a-i> f^vr^ Kfc# 

»(b-i) tcft*.Tfcf* [tr^ (hy^^i/y/u) 

K] ^n^^^^^D!) K ([(M<8Si)2N2ZrC 
12) *2^^n*/UfflV>fe^i«^«l^«lCUrl[^ 
£tfofc 0 [*] #2. 79d 1/g, Mw 

/Mn#l. 9<D#y*r-6. 4g^fettfc 0 



[Ell ] 



(A) 



(Ra N) • MX,.. 



> 



M:3~ 6 



k:l-i 



<B) 



(C) WH&a 



